Introduction
Percutaneous transhepatic biliary drainage (PTBD) has become an established and effective method in the management of malignant obstructive jaundice, mainly in patients with unresectable disease. Although PTBD is considered safe, the procedure is not entirely free of complications including cholangitis, bile peritonitis, catheter dislocation, and hemorrhage [1] [2] [3] [4] [5] [6] . Metastatic tumor seeding along the transhepatic biliary catheter is a very rare complication and until now there have been very few reported cases [7] . Therefore, the indications and approach for PTBD must be carefully considered. We present a case of metastasis along PTBD catheter tract in a patient after extended right hepatectomy for cholangiocarcinoma.
Case Presentation
A 55-year-old female presented with obstructive jaundice; her total bilirubin at time of admission was 13.1 mg/dl. Radiologic work-up showed distended gallbladder with dilated intrahepatic ducts. ERCP showed a 2 cm irregular stricture at proximal common hepatic duct with dilated proximal ducts. Brush biopsy was sent which later confirmed the presence of malignant cells consistent with adenocarcinoma. An 8.5 French endoscopic internal biliary stent was placed. Upon further work-up, a computed tomography revealed a 4.1 x 2.5 x 1.8 cm lesion in segment V suspicious for cholangiocarcinoma, along with a distended abnormallooking gallbladder and intrahepatic biliary obstruction. In preparation for right trisegmentectomy, patient had ipsilateral portal vein embolization (PVE). Patient developed traumatic hemobilia during the procedure which may have led to biliary obstruction. Three days later, the patient developed symptoms of cholangitis which required a percutaneous transhepatic biliary drainage catheter placement. A puncture of the right biliary radicles was performed with a 21 gauge needle introduced from the right midaxillary approach. Cholangiogram showed occlusion of the right biliary radicles at the level of the porta hepatis despite the presence of the stent that was placed via ERCP. A catheter and a guidewire were manipulated into the common hepatic, bile duct and into the duodenum. Using Seldinger method, a 12 French biliary drainage catheter was advanced into the duodenum.
Six weeks post-PVE, a triple phase CT ( Figure 1) showed increase in future liver remnant (FLR). The patient underwent uneventful extended right hepatectomy and left hepatico-jejunostomy, and was discharged a week after. Pathology findings were consistent with infiltrating poorly differentiated cholangiocarcinoma arising in major bile duct; tumor size 5.5 x 5.5 x 4 cm; tumor emboli seen in lymphatics, venules, peri and intraneural tissues. Proximal and distal bile duct margins were free of tumor; left periportal and portal lymph nodes were negative for tumor.
FIGURE 1: CT March 07 before tharapy of the left paraaortic tumor
Four months later, the patient presented with recurrence nodule at the chest wall exit site ( Figure 2) . Biopsy of the chest wall lesion revealed malignant cells consistent with cholangiocarcinoma. The patient underwent chemotherapy and radiation with no response and died 10 months after surgery. 
Discussion
The incidence of catheter tract implantation metastasis after PTBD has been reported to range from 0.6%-6% in patients with malignant biliary obstruction due to tumors of various origins [8] [9] [10] [11] [12] [13] [14] . Uesaka et al. [14] have reported that catheter tract implantation metastasis from hilar cholangiocarcinoma occurred more frequently in patients with well-differentiated tumors.
The routine use of preoperative PTBD for malignant obstructive jaundice remains controversial. Preoperative biliary drainage has been advocated before major hepatectomy to reduce postoperative infections and critical liver failure in jaundiced patients [15, [16] [17] [18] [19] [20] , due to the potential adverse effects of biliary obstruction to liver physiology, including protein turnover [21] and reticuloendothelial function [22] . It is indicated in selected patients, such as severely malnourished or hypoalbuminic patients or those suffering from acute cholangitis or longstanding jaundice [23] [24] [25] .
Several case series of liver resection in patients with obstructive jaundice from expert groups, with and without PTBD, reported identical mortality, morbidity and blood loss [19, [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . Cherqui et al. [35] have reported increased transfusion requirement and postoperative complications, particularly bile leaks and subphrenic collections in jaundiced patients, but comparable to those reported in patients with biliary obstruction subjected to PTBD.
Prospective randomized studies have shown that routine preoperative PTBD lack clinical benefit [24, 36] . The most common complications associated with PTBD are cholangitis, sepsis, hemorrhage, and bile leak with or without peritonitis with incidence varying from 5-10% [2, 3, 25, 25, 37, 38] . Hochwald et al. [39] have shown increased postoperative infectious complications as result of preoperative biliary stenting in proximal cholangiocarcinoma. Povoski et al. [16] have shown that preoperative biliary drainage in patients undergoing pancreaticoduodenectomy is associated with increased incidence of postoperative complications, primarily infectious complications, intra-abdominal abscess and death.
Resection has long been recognized as the most effective therapy for hilar cholangiocarcinoma [40] , but curative resection can be achieved only in a small minority, 28% [41] of patients. Efforts to reduce the rate of surgical complications in this subset of patients is warranted to improve perioperative outcome.
Conclusions
In view of known risk of extrahepatic tumor spread, the use of routine biliary instrumentation and preoperative percutaneous biliary drainage should be avoided in patients with potentially resectable liver tumors.
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